ABSTRACT. The dispersion of multiwalled carbon nanotubes (MWCNTs) in silicone was significantly affected by the method of mixing. In this study, rheology showed that there was an optimal mixing time to get the MWCNTs disperse well and high loading of MWCNTs made the suspension flow difficult. The stability of MWCNTs/silicone suspension was analyzed to estimate the degree of re-aggregation during the curing process. The dispersion and loading of MWCNTs affected significantly electrical properties of MWCNTs/silicone elastomer. With the extension of time stirred, the dielectric constant of 1 wt% MWCNTs/silicone elastomer increased from 17 to 216 while most high dielectric constant composites were only decades in number. The dielectric loss increased exponentially with the loading of MWCNTs, which made the high dielectric constant meaningless.
In this publication, we report that dispersion of multi-wall carbon nanotubes (MWCNTs) in silicone, which was significantly affected by the way of mixing through rheology. An optimized process was selected by comparing the samples' modulus and viscosity in an acceptable mixing time. MWCNTs silicone elastomer with different mixing time and different MWCNTs content were prepared to carry out the effect of MWCNTs on electrical properties. The side effect of high MWNCTs loading was estimated to ensure the composite we made were of practical significance.
Experimental
MWCNTs (purity, >95%; outer diameter, 8-15 nm; length, 50 ȝm) was purchased from XF NANO Materials, Nanjing, China. High temperature vulcanized silicone elastomer obtained from Bluestar Silicones were used as polymer matrix.
Since the ultrasonicaton can cause unwanted heat and damage to MWCNTs [8, 9] , mechanical mixing seems to be the appropriate way. The rotate speed is determined by the geometric dimensioning of container and agitator blade. Mixing time varied in order to study the effect of MWCNTs' dispersion on rheological and electrical properties of these composites. 1 wt% MWCNTs suspensions prepared by mechanical stirring for 10 minutes, Considering the transformation from suspension to elastomer may take some time, a re-aggregation test should be carried out in order to assess the impact of standing time on it.
Suspension S5D, S15D and S30D stand for 1 wt% MWCNTs suspensions placed for 5 days, 15 days and 30 days. From figure 3 , the modulus and viscosity of suspension S5D are very close to suspension M24H, while the suspension placed for over 15 days showed a liquid-like performance. After being stood for a month, the suspension S30D performed like pristine silicone. It may take an hour in the process of curing, which is far less than 5 days. Therefore, a consensus can be carried out that during the curing process, the state of MWCNTs in silicone remains dispersed and re-aggregation does not happen. MWCNTs owning a dielectric constant below 70 in number [12, 13] . Considering the balance of effect between time-cost, 8 hours should be the optimal choice just as the conclusion given by the rheology. The dielectric loss of 1 wt% elastomer appeared randomness, 0.2~0.35, which were quite different from dielectric constant, and seemed to be independent of dispersion time. 
Conclusion
In the present paper, we investigate systematically how MWCNTs dispersion degree and loading affect both the rheological behavior and electrical properties. For the given mixing method, there is an optimal mixing time to get the MWCNTs dispersed well. 8
hours should be the optimal mixing time in this paper. Once the loading of MWCNTs was over 2 wt%, the suspension became too thick to flow freely. Significant increase of 
